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ABSTRACT 
Objective: Anxiety is common among pregnant wo- 
men. However, research attention in the area of re- 
productive mental health has mainly focused on 
postpartum depression in past decades. Given ad- 
verse outcomes of antenatal anxiety, there is an ur- 
gent need to fill the research gaps. The objectives of 
the present study were to determine the prevalence of 
antenatal anxiety symptoms and examine the risk 
factors and effects of anxiety symptoms in early preg- 
nancy on anxiety and depressive symptoms in later 
pregnancy and early postpartum period. Methodol- 
ogy: A prospective longitudinal design with quantita- 
tive approach was adopted. A consecutive sample of 
1470 Chinese pregnant women from hospitals in 
Hong Kong was invited to participate in the study 
and was assessed using standardized instruments on 3 
time points including first and third trimesters of 
pregnancy and 6-week postpartum. Results: The re- 
sults showed that 17.7% of pregnant women mani- 
fested anxiety symptoms in the first trimester of 
pregnancy. Single mothers, younger mothers, moth- 
ers who smoked before pregnancy and mothers who 
received low education level reported significantly 
higher levels of anxiety symptoms in the first trimes- 
ter. Unwanted pregnancy, low self esteem, low mari- 
tal satisfaction and perceived low social support were 
significant psychosocial risk factors for anxiety symp- 
toms in the first trimester. Anxiety symptoms in the 
first trimester were independent predictors for anxi- 
ety symptoms in the third trimester (β = 0.26, t = 5.74, 
p < 0.001), however anxiety symptoms in the first tri- 
mester no longer significantly predicted anxiety and 
depressive symptoms in 6 weeks postpartum after ad- 
justing for the effects of potential confounders. Dis- 
cussions: The present study points to the need for 
greater research and clinical attention to antenatal 
anxiety given that antenatal anxiety is a prevalent 
problem and has serious impacts on maternal well- 
being. Such findings also contribute to the under- 
standing of maternal anxiety and have implications 
for the design of effective identification, prevention 
and treatment of these significant clinical problems  
 
Keywords: Pregnancy; Antenatal Anxiety; Postpartum 
Anxiety and Depression 
1. INTRODUCTION 
The transition to motherhood is a period of developmen- 
tal challenge involving substantial changes and adjust- 
ments, both physiologically and psychologically. Preg- 
nancy is thus a potential stressor and a high-risk period 
during which women with psychological vulnerability 
may develop mental health problems. Although mild 
symptoms of stress and anxiety in response to this chal- 
lenge and stressor are expected, a significant proportion 
of pregnant women manifest symptoms of anxiety which 
may progress and develop into clinical anxiety disorders.  
*This study was supported by a grant from the General Research Fund 
of the Research Grants Council of the Hong Kong Special Administra-
tive Region (Ref: CERG HKU7470/06H). 
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of child bearing age [1]. A study [2] assessed women 
during pregnancy and found 21% of pregnant women 
met DSM-IV diagnostic criteria for at least one anxiety 
disorders; another study [3] reported that the prevalence 
of state and trait anxiety symptoms was 59.5% and 
45.3% respectively among pregnant women. Although 
antenatal anxiety is prevalent during pregnancy and a 
recent study [4] reported that antenatal anxiety symptoms 
were more prevalent than antenatal depressive symptoms, 
research attention in the area of reproductive mental 
health has mainly focused on postpartum depression. 
Even studies on antenatal psychiatric disorders are 
mainly on antenatal depression. Much less attention has 
been given to anxiety symptoms among pregnant and 
postpartum women.  
Anxiety during pregnancy is found to be associated 
with a variety of adverse consequences in term of preg- 
nancy outcomes and obstetrics complications such as 
somatic complaints [5], gestational and obstetric com- 
plications [6], alterations in fetal motor activity [7], and 
affected fetal heart rate patterns [7]. Regarding the effets 
on development of the offspring, antental anxiety symp- 
toms significantly predict difficult temperament at 4 and 
6 months among infants [8] and a delay in mental devel- 
opment among two-year-old children [9]. Thus, given the 
health implications of antenatal anxiety, there is an ur- 
gent need to refocus research efforts on antenatal anxiety. 
Although antenatal anxiety has been identified as a 
predictor of postpartum depression and postpartum anxi- 
ety [2,10], little is known about if anxiety in early preg- 
nancy can significantly predict anxiety and depression in 
later pregnancy and early postpartum period. Besides, in 
order to develop effective prevention and early inter- 
vention strategites, it is of value for examining how the 
effects of various demographic and psychosocial risk 
factors on anxiety in early pregnancy. 
To fill the above-mentioned gaps and facilitate further 
research in this area and clinical practices and ap- 
proaches to the prevention and treatment of anxiety in 
pregnancy and postpartum period, our study aimed at 
estimating the prevalence of antental anxiety symptoms 
in the first trimester and identifying its demographgic 
and psychosocial risk factors. We further examined 
whether antental anxiety symptoms in the first trimester 
could significantly predict antental anxiety symptoms in 
the third trimester, anxiety and depressive symptoms in 6 
weeks postpartum. 
2. METHOD  
2.1. Participants and Procedures  
Ethics approval was obtained from the Institutional Re- 
view Boards of the University of Hong Kong/Hospital 
Authority Hong Kong West Cluster and Hospital Author- 
ity Hong Kong Kowloon West Cluster. Informed written 
consent was obtained from all participants before the 
study. A consecutive sample of 1470 Chinese pregnant 
women at first presentation in the antenatal clinic of two 
regional hospitals in Hong Kong was invited to partici- 
pate in the study. Eligible women included all pregnant 
women of Chinese ethnicity above 18 years of age. 
Women considering termination of pregnancy, having 
conceived through in-vitro fertilization or having sig- 
nificant medical diseases were excluded.  
A prospective longitudinal design was used in present 
study. Participating women were assessed a total of 3 
times. They were first assessed in the first trimester and 
re-assessed in the third trimester and 6 weeks postpartum. 
Antenatal questionnaires were administrated at the ante- 
natal clinic whereas postpartum questionnaires were 
mailed to participants. 
2.2. Instruments  
Demographic and psychosocial risk factors such as self 
esteem, perceived social support and marital satisfaction 
and anxiety and depressive symptoms were assessed at 
the first trimester (12 weeks of gestation), at the third 
trimester (36 weeks of gestation) and at 6 weeks post- 
partum.  
Antenatal and postpartum anxiety symptoms were as-
sessed by the Anxiety Subscale of the Hospital Anxiety 
and Depression Scale (HADS-A) [11]. The HADS-A 
consists of seven items to assess presence or absence of 
anxiety symptoms over the past week and responses are 
rated on a four-point (0 - 3) response category. It was 
specifically developed to measure general anxiety states 
focusing on affective symptoms, and was designed to 
include minimal reference to somatic symptoms [12] 
such as insomnia and fatigue. As many somatic symp- 
toms are common experiences in perinatal populations, 
the HADS-A is superior to other measures of anxiety 
symptoms because it is a relatively pure measure for re- 
flecting psychological disturbances among pregnant 
women. The validated Chinese version of the HADS-A 
was used [13]. The recommended cutoff of 7/8 was used 
to identify probable cases of clinically significant anxiety 
[11]. The HADS-A has been validated among pregnant 
women with a sensitivity and specificity of 93% and 
90% respectively. Cronbach’s reliability coefficients 
were found to vary from 0.71 to 0.81 [14].  
The Edinburgh Postnatal Depression Scale (EPDS) [15] 
was used to assess antenatal and postpartum depressive 
symptoms. The EPDS focuses on the cognitive and af- 
fective features of depression rather than on somatic 
symptoms. It consists of ten items and responses are 
rated on a four-point (0 - 3) response category. Although 
the EPDS was originally developed to measure postpar- 
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tum depression [15], it has also been validated for as- 
sessing antenatal depression, with sensitivity and speci- 
ficity in identifying antenatal depression being 64% and 
90% respectively [16]. The EPDS has been widely used 
to measure antenatal depression in recent studies [17]. 
The Chinese version was validated among pregnant 
women in Hong Kong with good psychometric proper- 
ties [18].  
The 10-item Rosenberg Self Esteem Scale (RSES) [19] 
was used to assess pregnant women’s global feelings of 
self-worth or self acceptance. The scale consists of 10 
items. Responses are rated on a four point ranging from 
“strongly disagree” to “strongly agree”. The scale has 
high reliability with test-retest correlation ranging from 
0.82 to 0.88, and Cronbach’s reliability coefficients 
ranging from 0.77 to 0.88 [20].  
The validated Chinese version of the Kansas Marital 
Satisfaction Scale (CKMS) [21,22] was used to assess 
marital satisfaction. It is a widely used three-item scale 
to measure women’s satisfaction with their spouse, their 
marriage, and their relationship with their spouse on a 7 
point scale [23]. The KMSS demonstrates good internal 
consistency and reliability [23].  
The validated Chinese version of Medical Outcomes 
Study Social Support Survey (MOS-SSS-C) [24] was 
used to assess self-perceived adequacy of social support. 
It consists of 20 items. Responses are rated on a five- 
point (1 - 5) scale. The criterion validity and construct 
validity of the MOS-SSS-C is supported. Cronbach’s 
alpha for the scale is 0.98 [24].  
Participants were asked to indicate whether the preg- 
nancy was planned (yes/no) and whether the pregnancy 
was wanted (yes/no) in the first trimester in order to as- 
sess their attitudes toward pregnancy.  
Information on demographic variable were sought in 
the first trimester, including age, parity, marital status, 
educational background, monthly family income, past 
and current smoking behavior, past and current alcohol 
use.  
2.3. Statistical Analysis  
The overall level of significance was taken as 5% and all 
estimates were accompanied by 95% confidence inter- 
vals. Descriptive statistics were presented by means and 
standard deviations for continuous variables and per- 
centages for categorical variables. Attrition analyses 
comparing those who participated in all time points of 
the study and those who dropped out of the study were 
performed with Fisher exact test for categorical variables, 
t tests for continuous variables.  
Demographic risk factors for antenatal anxiety symp- 
toms at the first trimester were assessed using independ- 
ent sample t-test and one way ANOVAs. Psychosocial 
risk factors for antenatal anxiety symptoms at the first 
trimester were examined in two phases. In the first phase, 
the univariable relationship between antenatal anxiety 
symptoms at the first trimester and each of the psychoso- 
cial risk factor were examined using univariable linear 
regressions. In the second phase, a series of hierarchical 
multiple regression analyses were conducted in order to 
test whether psychosocial risk factors could provide ad- 
ditional predictive power of general anxiety symptoms 
after controlling for the effects of identified demographic 
risk factors. Thus, those demographic factors which were 
identified to be significant in the previous analyses were 
force-entered in the first block, and significant psycho- 
social risk factors which were identified in the first phase 
were entered in the second block using the forward step- 
wise procedure. 
Similar analyses were performed to examine if ante- 
natal anxiety symptoms in the first trimester could sig- 
nificantly predict antenatal anxiety symptoms in the third 
trimester, and postpartum anxiety and depressive symp- 
toms. In the first phase, the univariable linear regressions 
were used. A series of hierarchical multiple regression 
analyses was then conducted to examine if antenatal 
anxiety symptoms at the first trimester could signifi- 
cantly predict anxiety symptoms at the third trimester, 
and postpartum anxiety and depressive symptoms after 
adjusting for the effects of identified demographic and 
psychosocial risk factors, and other forms of mental 
health problems (anxiety/depressive symptoms) in re- 
spective trimesters and postpartum period.  
All Statistical analyses were performed with SPSS 
19.0 (SPSS Inc., Chicago IL). 
3. RESULTS 
A total of 1647 pregnant women were invited to partici- 
pate in the study. Out of these, 1470 pregnant women 
agreed and returned the completed questionnaire in the 
first trimester, yielding a response rate of 89.25%. Of 
these, 722 pregnant women returned completed ques- 
tionnaires at the third trimester, yielding an attrition rate 
of 50.88%. A total of 298 (overall attrition rate: 79.73%) 
pregnant women completed postpartum questionnaires at 
6 weeks postpartum.  
The differences on demographic characteristics, psy- 
chological characteristics, anxiety symptoms and depres- 
sive symptoms at baseline (T1) between those who par- 
ticipated in all the antenatal assessments and those who 
dropped out before childbirth were tested using Chi- 
square and independent sample t-tests (Table 1). Four 
significant differences were noted. The two significant 
differences between the groups were age (2(2) = 15.56, 
p < 0.01), educational level (2(2) = 16.54, p < 0.01), 
family income (2(2) = 19.34, p < 0.01), and planned 
pregnancy (2(1) =4.01, p < 0.05). Women who did not 
complete all antenatal assessments were older (≥35),  
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Table 1. Sample characteristics of women at first trimester with comparison between (A) Sample characteristics of women at first 
trimester who completed all the antenatal assessments and women who did not complete all the antenatal assessments and between 
(B) women who completed all antenatal and postpartum assessments and women who did not complete the postpartum assessment. 
(A) (B) 
 Women who completed 
all antenatal  
assessments (n = 722) 
Women who did not 
complete all antenatal 
assessments (n = 748)
p Women who completed all 
antenatal and postpartum 
time points (n = 167) 
Women not did not 
complete the postpartum
assessments (n = 555)
p 
 n % n %  n % n %  
Age (2)  (6)  <0.001 (1)  (1)  0.307
25 or less 62 8.6 35 4.7  10 6 52 9.4  
26 - 35 491 68.2 483 65.1  113 68.1 378 68.2  
35 or more 167 23.2 224 30.2  43 25.9 124 22.4  
Marital status (13)  (5)  0.598 (3)  (10)  1.00
Married/Cohabitating 701 98.9 737 99.2  2 1.2 6 1.1  
Single/Divorced 8 1.1 6 0.8  162 98.8 539 98.9  
Education level (7)  (4)  <0.001   (7)  0.598
Primary 8 1.1 5 0.7  1 0.6 7 1.3  
Secondary 375 52.4 315 42.3  92 55.1 283 51.6  
Tertiary or above 332 46.4 424 57.0  74 44.3 258 47.1  
Family income (Monthly) (28)  (27)  <0.001 (7)  (21)  0.806
Less than 20000 170 24.5 134 18.6  42 26.2 128 24  
20001 - 30000 185 26.7 151 20.9  43 26.9 142 26.6  
More than 30000 339 48.8 436 60.5  75 46.9 264 49.4  
Parity (18)  (38)  0.201 (6)  (12)  0.386
Primigravida 386 4.8 365 51.4  83 51.6 303 55.8  
Multigravida 318 45.2 345 48.6  78 48.4 240 44.2  
Planned pregnancy (10)  (21)  0.047 (2)  (8)  0.298
No 169 23.7 141 19.4  34 20.6 135 24.7  
Yes 543 76.3 586 80.6  131 79.4 412 75.3  
Wanted pregnancy (11)  (21)  1.00 (2)  (9)  0.319
No 23 3.2 24 3.3  3 1.8 20 3.7  
Yes 688 98.8 703 96.7  162 98.2 526 96.3  
Past history of smoking (49)  (62)  0.307 (7)  (42)  0.181
No 532 79 558 81.3  133 83.1 399 77.8  
Yes 141 21 128 18.7  27 16.9 114 22.2  
Past history of drinking (16)  (29)  0.459 (3)  (13)  0.428
No 381 54.0 391 54.4  87 53 294 54.2  
Yes 325 46.0 328 45.6  77 47 248 45.8  
Smoking at Baseline (T1) (49)  (62)  0.643 (7)  (42)  0.465
No 663 98.5 678 98.8  159 99.4 504 98.2  
Yes 10 1.5 8 1.2  1 0.6 9 1.8  
Drinking at Baseline (T1) (40)  (56)  0.465 (14)  (26)  0.236
No 665 97.5 679 98.1  147 96.1 518 97.9  
Yes 17 2.5 13 1.9  6 3.9 11 2.1  
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 Mean SD Mean SD p Mean SD Mean SD p 
First trimester           
Self esteem 20.71 3.65 20.82 3.89 0.586 20.77 3.69 20.68 3.64 0.793
Perceived social support 3.95 0.61 3.92 0.63 0.341 3.89 0.65 3.98 0.60 0.121
Martial satisfaction 17.66 2.87 17.76 2.69 0.508 17.66 3.09 17.67 2.80 0.965
Anxiety symptoms 4.23 3.25 4.55 3.39 0.069 4.57 3.30 4.13 3.23 0.130
Depressive symptoms 6.80 4.32 7.13 4.48 0.170 7.04 4.49 6.73 4.26 0.420
Third trimester           
Self esteem - - - - - 20.82 3.81 20.31 3.56 0.120
Perceived social support - - - - - 3.91 0.65 3.97 .61 0.354
Martial satisfaction - - - - - 17.71 2.81 17.53 2.94 0.528
Anxiety symptoms - - - - - 4.48 2.98 4.14 3.19 0.233
Depressive symptoms - - - - - 6.68 3.73 6.16 4.22 0.170
*Number in each parenthesis corresponds to missing values. 
 
received higher education, had higher family income and 
were more likely to have planned their pregnancy than 
women who completed all antenatal assessments. The 
two groups did not differ on other demographic charac- 
teristics at the first trimester (baseline), psychosocial 
characteristics at the first trimester, and they did not dif- 
fer on mean anxiety and depression score at the first tri- 
mester. Those who participated in all three time points 
and those who dropped out after child birth did not differ 
on all demographic characteristics in the first trimester 
(baseline) or psychosocial characteristics in the first and 
third trimester (Table 1). The two groups were also not 
significantly different on mean anxiety and depression 
scores in the first and third trimester.  
All participants were of Chinese ethnicity and born in 
Hong Kong. The mean age of the participants was 31.98 
years (Standard Deviation [SD]: 4.12, range: 18 - 45 
years). Almost all of the women (98.2%) were either 
married or cohabiting. Around half of participants 
(53.1%) were primiparous. 98.7% of pregnant women 
has attained at least a secondary level of education. Al- 
most half of the participants (54.8%) had a family 
monthly more than $30,000 (Hong Kong dollars, which 
amount to approximately 3046 US dollars). The major- 
ity (78.5%) had planned for the pregnancy. Whether or 
not the pregnancy was planned, 96.7% of the pregnan- 
cies were wanted. 19.8% and 1.3% of participants 
smoked before pregnancy and during the first trimester 
respectively. 9% and 3% of participants smoked during 
the third trimester and 6 weeks postpartum respectively. 
45.8% of the participants had the habit of drinking before 
pregnancy but only 1.1% and 1% of participants drank 
during the first and third trimester respectively. The rates 
of drinking increased after delivery. 10% of participants 
reported drinking during 6 weeks postpartum.  
Using the validated cut-off scores of 7/8 for the Anxi- 
ety Subscale of Hospital Anxiety and Depression Scales 
(HADS-A) for probable cases of anxiety [11], the preva- 
lence of anxiety was 17.7% (95% CI: 15.8% to 19.9%) 
and 16.2% (95% CI: 13.56% to 19.22%) in the first and 
third trimester respectively. The prevalence of general 
anxiety symptoms in the third trimester was significantly 
higher than in 6 weeks postpartum (χ2(1) = 21.18, p < 
0.001). The rate was 14.7% (95% CI: 10.94% to 19.52%) 
in 6 weeks postpartum. The HADS-A mean scores of the 
participants in the first trimester, third trimester and 6 
weeks postpartum respectively: 4.39 (SD 3.32), 4.22 (SD 
3.14), and 3.76 (SD 3.29).  
Using the locally validated cut-off scores of 9/10 for 
probable cases of depression [18], the prevalence of de- 
pression was 25.4% (95% CI: 23.09% to 27.71%), 20.9% 
(95% CI: 17.83% to 23.97%) and 15.8% (95% CI: 
11.56% to 20.04%) in the first trimester, third trimester 
and 6 weeks postpartum period respectively. The mean 
scores of the Edinburgh Postnatal Depression Scale [15] 
(EPDS) were 6.97 (SD: 4.40), 6.28 (SD: 4.12) and 5.67 
(SD: 4.05) in the first trimester, third trimester and 6 
weeks postpartum respectively.  
The results of independent sample t-test, one way 
ANOVAs and univariable linear regression analyses ex- 
amining the relationship between each of maternal 
demographic factors and anxiety symptoms at the first 
trimester were presented in Table 2. Pregnant women 
who were single mothers (t(1357) = 2.55, p < 0.05), and 
who smoked before pregnancy (t(1284) = 4.05, p < 0.05) 
were more likely to have higher level of anxiety symp- 
toms. Although the results of one way ANOVAs did not 
show any significant effects of age groups (F(2, 1365) = 
2.65, p = 0.071) and educational levels (F(3, 1363) = 
2.48, p = 0.059) on anxiety levels, post hoc comparison  
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Table 2. Demographic risk factors for anxiety symptoms in the 
first trimester. 
Anxiety symptoms in the first trimester (T1) 
 
Mean 
(Standard 
Deviation)
F d.f. p 
Age  2.65 2, 1365 0.071
25 or less 5.15 (3.53)    
26 - 35 4.36 (3.27)    
35 or more 4.29 (3.40)    
Education level  2.48 3, 1363 0.059
No Education 4.25 (2.50)    
Primary 1.43 (1.10)    
Secondary 4.53 (3.49)    
Tertiary or above 4.29 (3.17)    
Family Income 
(Monthly)  1.29 2, 1326 0.274
<20,000 4.65 (3.47)    
20,000 - 30,000 4.39 (3.28)    
>30,000 4.28 (3.27)    
 
Mean  
(Standard 
Deviation)
t d.f. p 
Marital Status  2.55 1357 0.011
Married/Cohabitating 0.37 (3.32)    
Single/Divorced 6.64 (3.50)    
Parity  0.1 1332 0.32 
Primigravida 4.46 (3.19)    
Gravidity 4.28 (3.47)    
Past history of smoking  4.05 1284 <0.001
No 4.19 (3.22)    
Yes 5.19 (3.64)    
Past history of drinking  0.55 1345 0.584
No 3.33 (3.32)    
Yes 4.42 (3.32)    
Smoking at Baseline 
(T1)  1.56 1284 0.117
No 4.37(3.31)    
Yes 5.65(4.82)    
Drinking at Baseline 
(T1)  0.080 1296 0.936
No 4.35 (3.32)    
Yes 4.40 (2.55)    
using the Least significant difference (LSD) test indi- 
cated that pregnant women who were young age (p < 
0.05) and who received low education level (p < 0.05) 
reported significantly higher levels of anxiety symptoms. 
Regarding psychosocial risk factors, the results of in- 
dependent sample t-test and univariable linear regression 
analyses showed that women with unplanned pregnancy 
(t(1368) = 5.84, p < 0.001), with unwanted pregnancy 
(t(1369) = 4.01, p < 0.001), with low self esteem (β = 
−0.36, t = −13.21, p < 0.001), with low perceived social 
support (β = −0.33, t = −12.13, p < 0.001) and with low 
marital satisfaction (β = −0.25, t = −9.3, p < 0.001) were 
more likely to have higher level of anxiety symptoms in 
the first trimester.  
When a forward stepwise hierarchical multiple regres-
sion was applied to the psychosocial factors in the first 
trimester (Table 3), unwanted pregnancy (β = 0.10, t = 
3.41, p < 0.01), low self esteem (β = −0.26, t = −8.19, p 
< 0.01), low marital satisfaction (β = −0.08, t = −2.61, p 
< 0.01) and perceived low social support (β = −0.22, t = 
−6.67, p < 0.01) were significantly and independently 
associated with higher levels of general anxiety symp- 
toms in the first trimester. The psychosocial risk factors 
including unplanned pregnancy, unwanted pregnancy, 
low self esteem, low marital satisfaction and perceived 
low social support explained a significant proportion of 
variance in general anxiety symptoms in the first trimes- 
ter (R2 = 0.22, F(8, 1041) = 36.67, p < 0.001). 
The results of univariable linear regression analyses 
examining the association of anxiety symptoms in the 
first trimester with anxiety and depressive symptoms in 
the third trimester and 6 weeks postpartum (Table 4). 
Anxiety symptoms in the first trimester significantly 
predicted anxiety (β = 0.55, t = 16.91, p < 0.001) and 
depressive symptoms (β = 0.49, t = 14.08, p < 0.001) in 
the third trimester; and also significantly predicted anxi- 
ety (β = 0.49, t = 9.41, p < 0.001) and depressive symp- 
toms (β = 0.43, t = 7.95, p < 0.001) in 6 weeks postpar- 
tum.  
Two hierarchical multiple regression analyses (Table 5) 
were conducted in order to examine if anxiety symptoms 
in the first trimester could significantly predict anxiety 
and depressive symptoms in the third trimester after ad- 
justing for the effects of identified demographic and psy- 
chosocial risk factors, depressive symptoms in the first 
trimester and other forms of mental health problems 
(anxiety/depressive symptoms) in the third trimester. 
Result showed anxiety symptoms in the first trimester 
still significantly predicted anxiety symptoms in the third 
trimester (β = 0.26, t = 5.74, p < 0.001). However, anxi- 
ety symptoms in the first trimester no longer signifi- 
cantly predict depressive symptoms in the third trimester 
after adjusting for the effects of potential confounders.  
Similar hierarchal multiple regression analyses (Table 
6) were conducted for postpartum anxiety and depressive 
symptoms. After adjusting for identified demographic 
and psychosocial risk factors, depressive symptoms in 
the first trimester, and other forms of mental health prob-  
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Table 3. Psychosocial characteristics associated with anxiety 
symptoms in the first trimester after controlling for demo-
graphic risk factors*. 
Anxiety symptoms in the first trimester 
 β t p 
Unwanted Pregnancy 0.10 3.41 0.001 
Self Esteem −0.26 −8.19 <0.001 
Marital Satisfaction −0.08 −2.61 0.009 
Perceived Social Support −0.22 −6.67 <0.001 
*Stepwise Regression was used. Demographic variables adjusted: HADS-A: 
age, marital status, education and smoking history. 
 
Table 4. Univariate regression analysis of anxiety symptoms in 
the first trimester for predicting anxiety and depressive symp-
toms in the third trimester and in the 6 weeks postpartum. 
Anxiety symptoms in the first trimester 
 β t p 
Third trimester    
Anxiety symptoms 0.55 16.91 <0.001 
Depressive symptoms 0.49 14.08 <0.001 
6 weeks postpartum    
Anxiety symptoms 0.49 9.41 <0.001 
Depressive Symptoms 0.43 7.95 <0.001 
 
Table 5. Hierarchical multiple regression analysis of anxiety 
symptoms in the first trimester for predicting anxiety and de-
pressive symptoms in the third trimester adjusting for the ef-
fects of potential confounders. 
Anxiety symptoms in the first trimester 
 Adjusted R2 F-value β t p 
Third trimester     
Anxiety symptomsa 0.64 119.75* 0.26 5.74 <0.001
Depressive symptomsb 0.63 150.55* −0.09 −1.79 0.074
*p < 0.001; aHierarchical Multiple Regression was used. Adjusted: depres-
sive symptoms in the first and third trimester, drinking, self esteem, per-
ceived social support and marital satisfaction in the third trimester; bHierar-
chical Multiple Regression was used. Adjusted: history of smoking, educa-
tional level, depressive symptoms in the first trimester, self esteem, per-
ceived social support, marital satisfaction and anxiety symptoms in the third 
trimester. 
lems (anxiety/depressive symptoms) in the 6 weeks post- 
partum, anxiety symptoms in the first trimester were no 
longer significant predictors for postpartum depressive 
symptoms but were still significant predictors for post- 
partum anxiety symptoms (β = 0.24, t = 4.31, p < 0.001). 
However, after adding anxiety and depressive symptoms 
in the third trimester as covariate in the hierarchical mul- 
tiple regression model, anxiety symptoms in the first tri- 
mester were no longer significant predictors for postpar- 
tum anxiety symptoms. 
Table 6. Hierarchical multiple regression analysis of anxiety 
symptoms in the first trimester for predicting anxiety and de- 
pressive symptoms in the 6 weeks postpartum adjusting for the 
effects of potential confounders. 
Anxiety symptoms in the first trimester 
 Adjusted 
R2 F-value β t p 
6 weeks postpartum      
Anxiety symptomsa 0.68 70.35* 0.235 4.31 <0.001
Depressive symptomsb 0.66 64.22* −0.100 −1.71 0.088
After adding anxiety 
and depressive  
symptoms in the third 
trimester as covariates:
Adjusted 
R2 F-value β t p 
6 weeks postpartum      
Anxiety symptomsc 0.71 33.62* 0.067 0.872 0.385
Depressive symptomsd 0.70 32.70* −0.062 −0.794 0.429
*p < 0.001; aHierarchical Multiple Regression was used. Adjusted: parity, 
depressive symptoms in the first trimester, self esteem, marital satisfaction, 
perceived social support and depressive symptoms in the 6 weeks postpar-
tum; bHierarchical Multiple Regression was used. Adjusted: parity, depres-
sive symptoms in the first trimester, self esteem, marital satisfaction, per-
ceived social support and anxiety symptoms in the 6 weeks postpartum; 
cHierarchical Multiple Regression was used. Adjusted: parity, depressive 
symptoms in the first trimester and third trimester, anxiety symptoms in the 
third trimester, self esteem, marital satisfaction, perceived social support and 
depressive symptoms in the 6 weeks postpartum; dHierarchical Multiple 
Regression was used. Adjusted: parity, depressive symptoms in the first 
trimester and third trimester, anxiety symptoms in the third trimester, self 
esteem, marital satisfaction, perceived social support and anxiety symptoms 
in the 6 weeks postpartum. 
 
4. DISCUSSIONS  
A lot of research attention is focused on postpartum de-
pression. Relatively little attention has been paid to an-
tenatal mental health problems specifically antenatal 
anxiety. Our study, however, showed that antenatal anxi-
ety is more prevalent than postpartum depression. The 
prevalence of anxiety using the HADS-A, at a suggested 
cutoff of 7/8, was found to be 17.7% and 16.2% in the 
first and third trimester respectively and the prevalence 
of postpartum depression, at a recommended cutoff of 
9/10, was found to be 15.8%. In addition, the prevalence 
for antenatal anxiety which was found in present study 
was consistent and similar to that reported in western 
studies. A study [25] used a cutoff 44/45 of the State 
Anxiety Inventory (STAI-S) and found that the preva- 
lence of anxiety was 15.0% and 18.2% in the first and 
third trimester respectively. The present finding high- 
lights the need for greater research and clinical attention 
to be paid to antenatal anxiety, given the adverse out- 
come of antenatal anxiety on maternal well-being and 
fetal development [5,7]. Anxiety was found to be less 
common in the postpartum period than during pregnancy 
[26]. Indeed, the prevalence was found to be 14.7%. De- 
spite this, postpartum anxiety is also of concern given 
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that such symptoms affect maternal well-being, and re-
late to poor parenting style [27].  
Regarding significant demographic risk factors for 
anxiety symptoms in the first trimester, history of smok- 
ing was found to be a significant factor. A lot of previous 
studies have already provided evidences that cigarette 
smoking is associated with psychological morbidity such 
as anxiety disorders [28,29]. Those women with history 
of smoking may have already developed or manifested 
anxiety symptoms prior to pregnancy. Thus, their exist- 
ing and untreated anxiety symptoms may increase the 
risk of manifesting anxiety symptoms when encountering 
the challenges and changes in early pregnancy. In addi- 
tion, the withdrawal symptoms resulting from smoking 
cessation may increase the vulnerability to experience 
anxiety symptoms. Other significant demographic vari- 
ables include marital status, age and educational levels. 
Pregnant women who are single mothers, who are 
younger and who attain lower education level, may find 
more challenges in adjusting a new role and a new set of 
expectations from themselves and others, and thus they 
are more likely to manifest anxiety symptoms in early 
pregnancy.  
In turn, significant psychosocial risk factors for anxi- 
ety symptoms in the first trimester include unwanted 
pregnancy, low self esteem, low marital satisfaction and 
perceived low social support. Previous study [30] found 
that unwanted pregnancy significantly increased psy- 
chological risk. Pregnant women with unwanted preg- 
nancy have more difficulties in accepting the fact of 
pregnancy as well as adjusting themselves to their ma- 
ternal role and therefore they may increase their tension 
and fear in response to such dramatic challenges and 
changes resulting from their pregnancy. In addition, 
pregnant women with low self esteem are more likely to 
be ill prepared to face the developmental transition and 
all the changes resulting from the pregnancy, thus they 
increase vulnerability to manifest anxiety symptoms. A 
meta analysis [31] also reported that self esteem was 
significantly associated with anxiety symptoms during 
pregnancy. Women with low marital satisfaction were 
more likely to report higher level of anxiety symptoms. 
The present finding is consistent to previous evidence 
that the quality of marital relationship played an impor- 
tant role in antenatal mood [32]. Well adjusted couples 
are more likely to have equal attitude toward pregnancy 
and family formation, thus they are more likely to sup- 
port each other in the pregnancy and expectant mother is 
less likely to manifest antenatal anxiety symptoms. Per- 
ceived social support is also important to antenatal anxi- 
ety symptoms in early pregnancy. The present finding is 
in line with past studies that there was a significant in- 
verse relationship of social support and anxiety symp- 
toms in pregnancy [31]. The importance of social support 
for physical and psychological well-being has been well 
documented [33,34]. Social support is a protective and 
beneficial factor because it prevents potentially stressful 
circumstances from being perceived as such or reduces 
the severity of the reactions to actual stressors [35]. The 
perception of social support is particularly essential dur- 
ing pregnancy because pregnancy is a time of stress re- 
quiring psychological adjustments to physical and role 
changes. 
Another aim of the present study was to examine if 
anxiety symptoms in early pregnancy could significantly 
predict anxiety and depressive symptoms in later preg- 
nancy and early postpartum. After adjusting for the effect 
of potential confounders, anxiety symptoms in the first 
trimester only significantly predicted anxiety symptoms 
in the third trimester. Those women who reported higher 
levels of anxiety symptoms in the first trimester contin- 
ued to find difficulties in adjusting to their significant 
physical changes and new maternal roles, and they were 
more likely to persistently worry and fear about the 
health of fetus and childbirth during the antenatal period. 
Although there was a trend for anxiety symptoms in the 
first trimester to predict postpartum anxiety and depres- 
sive symptoms, anxiety and depressive symptoms in the 
third trimester explained away their associations on mul-
tivariate analysis. There is an interval of 8 - 9 months 
between the first trimester and 6 weeks postpartum. It is 
fair and reasonable that proximal experience such as 
anxiety and depressive symptoms experienced in the 
third trimester are more likely to account for postpartum 
mental health problems. Despite this, the significance of 
anxiety symptoms in the first trimester should not be 
discounted given that they significantly predict anxiety 
symptoms in the third trimester, and anxiety symptoms 
in the third trimester are important for postpartum mental 
health problems. More importantly, previous studies re- 
ported that anxiety symptoms in early pregnancy were 
found to be significantly associated with problems in at- 
tention regulation at 3 months and 8 months among in- 
fants [36] and also attention deficit hyperactivity disorder 
(ADHD), externalizing problems, and self report anxiety 
in 8- and 9-year old children [37].  
The present findings are best viewed in light of the 
methodological constraints of this study. Firstly, the in- 
terpretation and application of the findings should be 
done with caution because the measurement of anxiety 
and depressive symptoms was solely relied on self report 
instruments instead of diagnostic tools. However, the 
measurements which were used in the present study are 
well-validated and have demonstrated good psychomet- 
ric properties among Hong Kong Chinese. Other limita- 
tion of present study is that non-pregnant comparison 
group was not included in the present study so that it was 
unable to tell whether the rates of general anxiety are  
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higher in pregnant women than among non-childbearing 
women of similar ages. The studies in Italy reported that 
the prevalence rate of current Axis I disorders was 26.5% 
during the first trimester of pregnancy [38] but this rate 
has been estimated to be 4.7% among the general female 
population in Italy [39]. Little is known of the anxiety. 
Matched controls should be included in the future studies 
in order to detect whether the rates of anxiety are differ- 
ent. Last but not least, the attrition rate is relatively high 
in present study. Pregnant women were asked to fill in 
questionnaires in all 3 time points starting from the first 
trimester to 6 weeks postpartum. Antenatal question- 
naires were administrated in antenatal clinics. 6 weeks 
postpartum questionnaires, however, were conducted by 
mail and thus resulted in a comparatively lower response 
rate in the postpartum period. The high attrition rate 
warrants caution in the interpretation of the result. Those 
who dropped out of the study in the postpartum period 
may be those at the greatest risk of postpartum anxiety 
and depression. The dropped out participants may be 
burdened by infant care and affected by avolition, hence 
being at higher risk of postpartum mental health prob- 
lems. The non-response bias might affect the validity and 
generalization of the findings. However, such potential 
bias was likely to be minimal based on the results of at- 
trition analysis. The defaulted participants after the child- 
birth were not found to be different from those who re- 
mained in the study in term of demographic characteris- 
tics, psychosocial characteristics, mean anxiety and de- 
pressive score in the first and third trimesters of the 
pregnancy.  
Despite the limitations, our study highlights anxiety 
symptoms which are relatively common in pregnant 
women and thus greater attention should be paid to an- 
tenatal anxiety of pregnant women. Screening, detection 
and intervention for anxiety during early pregnancy are 
important because pregnant women who have higher 
levels of anxiety symptoms in the first trimester are more 
likely to have such symptoms in the third trimesters. Our 
study also identified significant demographic and psy- 
chosocial risk factors for antenatal anxiety in the first 
trimester. Such knowledge contributes to the effective 
design of screening, prevention, and intervention strate- 
gies, particularly for the high risk groups. 
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